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(54) Method of cooling bicycle disk brake 

(57) A bicycle cfisc brake caliper (21) is provided 
with a cooting system (20) tfwt transfers heat away from 
the actuating fluid. Basically, the bicycle disc brake cafi- 
per (21) has a housing and a piston unit, with a coolant 
member (24) of the cooing system (20) attached tothe 
housing. The housing has a frame mounting member 
sized to be coupled to a portion of a bicycle frame (14). 
The piston unit is movaHy coupled to the housing 
between a release posffion. in which the piston unit is 
spaced from a brake dec (22) mounted to a wheel (1 7) 
of a bicycle (10). and a braking position, in which the 
piston unit engages the brake disc (22) of the bicycle 
wheel (17). The coolant member (24) has a coolant 
area for receiving coolant to create a coolant heat sink 
that transfers heat from the housing. The housing has 
an actuating passage in fluid communication with the 
piston unit to move the piston unit via an actuating fluid. 
In one embodiment, the cooling sytem includes a pump 
(25) and a reservoir (26). In another embodiment a 
coolant or water bottle is attached to the coolant mem- 
ber lor manually acting coolant thereto. In anofcer 
erhbodiment. the coolant member is filled with a high 
specific heat geL 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

IM01] This invention generally relates to a bicyde 
dfec brake. More specifically, the present invention 
retates to a method of cooling a bicycle disc brake via a 
cooling fluid. 

2. Background Information 

10002] Bicycling is becoming an increasingly popular 
kxmcrf recreation as well as a means of transportation ts 

tove sport Whether the bicycle is used for recreation 
transportation or competition, the bicycle industry is 
constantly Improving their components. One particular 

* the bicyde which has been extensively 20 
red«^ over me past yeais Is me braWng systems 

ESL JJHf 6 afe 8everal °f brake 
devices, which are currently available on the market 
Examples of some types of common bicyde brake es 
devices tacfude rim brakes. caBper brakes and disc 
brakes, r a rider wants a very high performance brake 
sydem. then the ridertypicafly wants a disc brake sys- 
tem. Dec brake systems provide a substantial braking 

applied to the brake lever. Moreover, disc brake systems 
Really provide a high level of consislertcy in all types 
of weather and riding conditions. However, one problem 
with disc brakes is that the hydrauEc or actuating fhid 
can becorrKS overheated such tha^ x 
TJL??^ 816 ^ O^^ed by braking resutts in 
toe hydraulic fUd increasing in volume so as to cause 
«»brake pads to engage the brake djsc even when the 
brake lever is in the release position. When vapor-lock 

S^!!?-!*^ 9 " heete ^ »«* ^ and throw the m 
noer off of the bicycle. 

[0004] In the prior art disc brake systems, several 
methods have been utilized to avoid vapor-lock. For 
example, the caliper housing can be made larger to 
absorbmore heat Another method has been to make a <s 
l^er brake cfisc with a wider surfed area. Also, vapor- 
tock can be suppressed by utilizing high quality hydrau- 
lic fluid. Yet another method to avoid vapor-lock has 
been to use brake or friction pads which do not transfer 
ttie heat to the brake housing as readily as conventional so 
friction pads. These prior art methods of avoiding vapor- 
to* have many problems. One particular problem, is 
tart these solutions often are expensive to manufacture. 
^V*™ 0 f these prior art solutions are not com- 
pletely effective. a 

(00051 In view of the above, there exists a need for a 
method of cooling a bicyde disc brake which overcomes 
the above-mentioned problems in the prior art This 



invention addresses these needs in the prior art as well 
as other needs, which will become apparent to those 
skilled in the art from this disclosure. 

5 SUMMARY OF THE INVENTION 

(00061 One object of the present invention is to pro- 
wde a method of cooling a bicyde disc brake with a 
coolant 

mm AfKrtherobjectofmepresemiriveiitionisto 
provide an improved bicyde disc brake, which is reliable 
and durable 

(0008] In accordance with one aspect of the present 
invention, the method of the present invention Is carried 
out by using a bicyde disc brake caliper with a cooling 
member that transfers heat away from the actuatina 
flufct Basicaly. the bicyde disc brake caliper has a 
housing, a piston unit and the coolant member. The 
coolant member can be either an integral part of the cal- 
toer housing or a detachable member. The housing has 
a frame mounting member dzed to be coupled to a por- 
tion of a bicyde frame. The piston unit is movabty cou- 
pled tothe housing between a release position, in which 
tne piston unit is spaced from a brake disc mounted to a 
whed of a bicyde. and a braking position, in which the 
piston unit engages the brake disc of the bicycle wheel 
n» coolant member is coupled to the housing. The 
coolant member has a coolant area for raceiving cool- 
art to create a ccolart heat sink that transfers treat 
me housing. The housing has an actuating passage in 
fMd communication with the piston una to rnove the pis- 
ton urti via an actuating fluid. 
PXX»] The foregoing obje<fe of tr>epresertim«rrtion 
can be attained by provkfng the method of cooing a 
"cycle disc brake caliper which selectively stops rota- 
te <rf a bicyde wned relative to a bicyde frame, com- 
prising the steps of providing the bicyde wheel with a 
bratecSsc fixedly coupled thereto for rotation therewith; 
Providing the bicycle frame with a brake cafiper induct- 
ing a housing end a piston urtit^novabry coupled to the 
housing to selectively engage the disc brake: and pro- 
viding the housing with a coolant member having an 
internal coolant area for receiving coolant therein to cre- 
ate a coolant heat sink for transferring heat from the 
noustng. 

jWO] In one embodiment the cooling system 
includes a pump and a reservoir. In another embool^ 
mentacootartcxwaterb^ 
ma^for manually adding coolant thereto. In another 
embodiment the coolant member is filled with a high 
specific heat gel. Yet in other embodiments, the coolant 
member is adjustable to be oriented with its outlet open- 
ing substaritiaBy perpend to the ground. 
P011] Other objects, advantages and salient features 
of the present invention will become apparent to those 
stalled In the art from the following detailed descnption, 
wWch. taken in conjunction with the annexed drawings 
discloses preferred embodiments of the present inven- 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Referring now to the attached drawings which s 
form a part of this original disclosure: 

Figure 1 is a side elevational view of a portion of a 
bicycle with a fluid cooled bicycle disc brake 
assembly coupled thereto in accordance with one to 
embodiment of the present invention; 
Figure 2 is a partial side elevational view of a por- 
tion of the front fork of the bicycle with fre radiator, 
motor and pump of the cooling system coupled 
thereto in accordance with the embocfiment of the is 
present invention illustrated in Figure 1; 
Figure 3 is a partial front elevational view of a por- 
tion of the front fork of the bicycle with tf>e radiator, 
motor and pump of the cooling system coupled 
thereto in accordance with the embocfiment of the so 
present invention illustrated in Figure 1 ; 
Figure 4 is a partal cross-sectional viewr of me ^ 
ator, motor and pump of the cooling system coupled 
to a portion of the front fork of the bicycle in accord- 
ance me enix^aOment of the presert Invents 25 
llustrated in Figure 1; 

Figure 5 is a partial side elevational view of a por- 
tion of the fluid cooled bicyde disc brake assembly 
coupled to the front fork of the bicycle in accord- 
ance with the embodiment of the present invention so 
llustrated in Figure 1; 

Figure 6 is a side elevational view of a bicycle disc 
brake caliper of the fluid cooled bicycle disc brake 
assembly in accordance with the embodiment of 
the present invention llustrated in Figure 1 ; $5 
Figure 7 is an exploded front elevational view of the 
bicycle disc brake caGper of the fluid cooled bicycle 
cfisc brake assembly in accordance wffli the embod- 
iment of the present invention Uustratod in Figure 1; 
Figure 8 is an inside elevational view of a first nous- <o 
ing half of the bicycle cfisc brake carper of the fluid 
cooled bicycle cfisc brake assembly in accordance 
with the embodiment of the present invention fflus- 
trated in Figure 1; 

Figure 9 is an inside elevational view of a second 45 
housing half of the bicycie disc brake cafiper of the 
fluid cooled bicyde disc brake assembly in accord- 
ance with the ernbodiment of the present invention 
llustrated in Figure 1; 

Figure 10 is a top plan view of a bicycle brake oper- so 
ating device for the fluid cooled bicycle disc brake 
assembly in accordance with the entxxfiment of 
the present invention llustrated in Figure 1; 
Figure 11 is a schematic diagram of the fluid cooled 
bicycle disc brake assembly In accordance with the ss 
embodiment of the present invention llustrated in 
Figure 1; 

Figure 12 is an inside elevational view of a modif ied 



first housing half of the bicycle disc brake caliper of 
the fluid cooled bicyde cfisc brake assembly in 
accordance with another embodiment of the 
present Invention; 

Figure 13 is an inside elevational view of a modified 
second housing half of the bicycle disc brake cali- 
per of the fluid cooled bicyde disc brake assembly 
in accordance with the embodiment of the present 
invention illustrated in Figure 12; 
Figure 14 is a side elevational view of selected 
parts of a fluid cooled bicycle disc brake assembly 
in accordance wffii another embodiment of the 
present invention; 

Figure 15 is a side elevational view of a bicyde disc 
brake capper wftfi a dosed coolant chamber or 
member in accordance with another embocfiment of 
the present invention; 

Figure16isa6kleeleyatk)nalviewdablcydealsc 
brake caliper witfi a reflOabte coolant chamber or 
member in accordance with another embodiment of 
the present invention; 

Figure 1 7 Is a side elevational view of a bicycle disc 
brake carper with a replaceable coolant chamber or 
member in accordance with another embodiment of 
the present Invention; 

Figure 18 Is a side elevational view of replaceable 
coolant chamber or member Slustrated in Figure 1 7; 
and 

Figure 19 is a side elevational view of a bicycle disc 
brake capper witfi an adjustable and replaceable 
coolant chamber or member in accordance with 
ariotherenrtodmertcrfthep^ 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[9013] RefernriginaidlytoRgurel.afrortpo 
a bicyde 10 Is nystrated wtfi a fUd cooled disc brake 
assembly 12 coupled tf>ereto in accordance with one 
ernbodmentof the present invention. Bicycles such as 
bk^e10areweflKnownintheaaandthus,bk^e10 
and its various components w3l not be discussed or 
illustrated In detafl herein, ft win be apparent to those 
sWDed in the art that bicyde 10 can be any type of bicy- 
de. e.g., mountain take, a hybrid bike or a road bike. 
Bicyde 10 Is a conventional bicycle, which basically 
includes a bicyde frame 1,4 with a handle bar 15. front 
and rear forks 16 (only front fork shown), front and rear 
wheels 17 (only front wheel shown) and a drive train 
(not shown). 

[0014] Vvhfle onty the frort porton of bicyde 10 is aius- 
trated as having a fluid cooled disc brake assembly 12. 
it wfll be apparent to those ekffled in the art from this cfis- 
dosure that a second fluid cooled cBsc brake assembly 
1 2 can be utifeed for stopping the rear wheel of bicyde 
10. Moreover, it w« also be apparent to those skilled In 
the art from this cfisdosure mat various changes and 
rnodiHcatioos can be made from the embodiments ds- 



^herein wrthouf departing from the scope of the 
^^asctefinedinfte appended cWmT* 

"^ I CO0,ed ^ asserrtty 12 basically 

17fc7^Z ^° fKed y "^ed to front wheel 

2^P*ferabry fixedly mounted on handle bar isadfe- 
pent the hand portion of handle bar 15 A~o^£ 
operating mechanism 23 fc^edlSftS 
<feo brate carper 21 moves from a^Sea^pSoJS 
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mtote «^JTr 17 and brate *» 22 are free to 
^^abraMr^posltjonlnwr^discbratec^ 

^em20 fe preferably designed to preveml^pcS 
from occumng within disc brake caliper 21. SoectfLX *, 
coding system 20 is preferably desjned tolSTt 
.^heatsinKthattr^SeSl?^ 

10016] Turning now to figures 3-6, a portion of coofinr, 

bm ^^L^* 8 eootent men *«' 24 (figure 6) 
P«^5 and radfetor 26. In this embodiment^ctani 
member 24 Is a detachable and replaceable n**£~ 
*^fe^cc^todiscbX^ a 2 Tto^5 

fS^^f 1 ase ^*bek>winrnoredetafl. 
«w« be apparent to those stalled h the art 
that coolant member 24 Integrally 

^^b^togetherwf^thedescS^c 

bracket flsJSvJ^nl ** cte 10 a mounting *> 
fr^!SL^^L 7be mounfin 0 bracte < assembty 

26^emt^^„^ 3rCf ' f19,y ' ^ 25 and radiator 
zeare mounted as a compact unit on forte 1 6. 

Scoo^I^^ a ^Wwhich <s 
26- In particular, as seen in figures 3-6. a firct flJw* 

26 ' 8 •««« «ex«o JoS 
30bexterrisfrcmanaitletoperfng32bofradiatw26to « 

"5 *«" « outlet 34b of pump 25to coot 

am member 24. Accordingly conduits Sob andloc 

memoer 24. pump 25 and radiator 26. Coolant is forr^i „ 
by pump 25 fc^eSgC 

[0019] Asbestsrxxvninfigure4.purrp^p^a- 



Wy operated by a motor 36 which rotates an impeller as 

me preferred embodiment is an electric motor that is 
25 °^ ra,ed - specifically, two oS^rZS 
battenes 40 are utilized to power motor 36Atf™. 
Phoned swit* 42 is pro*,* to ZZ^g £££ 
ajjeflot motor 36. Specifically, switch 42 h2a eSS 
off posrtwn. an on position and a sertsoroosiiir* in*. 

motor 36 fe idle. mJEEStttl 
operated. In the on position, motor 36 turns Lef^M 

path of cooling system 20. The cer^rocSn^l 
"^36 based on toe tempeXoTttoSS?; 
disc brake caliper 21. In particular, as seen in Ra>™ « 
asensor44 Is mounted to disc bratocXr 21 toS?* 
frtnethe temperature of eHher the <5Ef££hZZ 
hgof disc brake calper 21. AcoroSScT^ 

motor 36 only operates when the terrperatoreW *1 
coolantand/a housing of disc beste!^**** 

tet£^ 0r<feCtala «* e ' 2 ' reaches 
rxL^lTT? . tem P era<l ™ level motor 36 will 
operate to turn kipeUer 38 for pumphg coolant or flull 
^rough coolant member 24 JaS^SS £j£ 
Ihe temperature of calper 21. eduC9 

^Ll^ aPP ^ ertt0,hosesW,, « ,i "«he art that 
other types of pumping systems, motors and teimera, 

«whteh the pump is operated by rotating parts of toe 
2^°^ M °^ er ' P"^ motors and sensors such 

J^JJf «-e parts w* notbedescrtbedor 

r^ator. which includes a conduit path with a largesur- 
face area so as to be air^ooled. Since rarfatorle fe 
V«rwenfJoi^to«)ns^^ 



^ e * e ^« "Mstrated in detail herein. 
[0022] tt wffl be apparent to those skiJed m the e 
p***V co ana/or radtafnr 



2^ I nlT?L n ^.^ P,9Ures *c brake calper 
bert,Tfi^f SCr ^l' n ^e^etaB. Disc brake S- 

T^ P ^ a< ^^^«o s«op tne rotation 

Z ^S^l^* 8 h ° Uan9 a piston unit 51 
and coolant member 24 which is fixedly courted therrto 

eteorother fasteners. Coolant nWllfepreSbTv 
^ed two halves, which are fixe^^ 

tonal disc brake cafper except mat oooHng systems 
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has been coupled to it for removing heat therefrom. 
More specifically, except for the addition of coolant 
member 24 to disc brake caliper 21, the structure and 
function of disc brake caliper 21 is relatively conven- 
tional. Therefore, cfisc brake caliper 21 win not be dis- 
cussed or Illustrated in detail herein. 
[0025] As seen in Figures 7-3. housing 50 is prefera- 
bly constructed of a heat conductive material, which can 
readily transfer the heat to the coolant For example, 
housing 50 can be constructed of aluminum. Housing 
50 Includes a first housing half 52a and a second hous- 
ing haH 52b whk* are botted together h 
manner. For all practical purposes, first and second 
housing halves 52a and 52b are substantially identical 
in construction, except that second housing half 52b 
has brake operating mechanism 23 attached thereto for 
supplying an actuating fluid to first and second housing 
halves 52a and 52tx Alsa second housing half 52b has 
a pafr of outwardly extendtag flanges 
Ing merrtoer 54 for bolting cfisc brake caliper 21 to fork 
16 of bicycle 10. When housing halves 52a and 52b are 
bolted together, a disc brake slot is formed therebe- 
tween for receiving brake disc 21 therebetween. 
[0026] As seen In Figures 8 and 9. first housing half 
52a has a pair of circular piston recesses 57a and en 
internal fluid actuating passage 58a. Lfeewise, second 
housing half 52b hasapair of piston receiving recesses 
57b and an internal Add actuating passage 58tx Afirst 
half of coolant member 24 is coupled to the first housing 
half 52a. wttie a seoond haff of coolant member 24 is 
coupled to the second housing half 53x The first half of 
coolant member 24 has a coolant cavity or area 56a, 
while a second half of coolartmerit>er24hasacxx>^ 
cavity or area 56b. Cavities or areas 56a and 56b form 
a targe coolant chamber. PreferaWy.cx»lartmerti)er24 
can hold at least approximately ten cubic centimeters to 
approximately twenty cubic centimeters. 
[0027] Thefirsth^ofcoolartmerrt)er24hasaninJ^ 
opening 60 and an outlet opening 62. inlet opening 60 is 
preferaWy a threaded hole, which receives a connector 
64 to connect conduit 30c thereto. Outlet opening 62 is 
also preferably a threaded bore having an outlet con- 
nector 66 coupled thereto to connect conduit 30a 
thereto. Connectors 64 and 66 are preferaWy provided 
with one-way valves or check valves that snow the fluid 
or coolant to pass into coolant cavities 56a and 56b 
through Wet opening 60 and out of coolant cavities 56a 
and 56b via outlet opening 62. 
[0028] Internal fluid actuating passage 58a extends 
between circular piston recesses 57a and internal fluid 
actuating passage 58b of second housing half 52b. In 
other words, the actuating fluid from brake operating 
mechanism 23 flows into second housing half 52b and 
then into internal fluid actuating passages 58a and 58b 
to operate piston unit 51 . 

[0029] Second housing half 52b has a first threaded 
opening 68, which is m fluid communication with inter- 
nal f kid actuating passage 58bi Opening 68 is designed 



for attaching a hydraulic or actuating fluid conduit 
thereto, A second opening 70 is also provided for 
threadedry receiving a Weed nipple 72. Opening 70 is in 
fluid communication with internal fluid actuating pas- 
5 sage 58b such that excess air can be removed from the 
actuating system. Internal fluid actuating passage 58b 
interconnects piston recesses 57b together for receiv- 
ing actuating fluid or hydraulic fluid to activate piston 
unit 51. 

10 p»30] As seen in Figure 7. piston unit 51 preferaWy 
includes four pistons 74 and a pair of friction pads 78 
Pistons 74 are slidaWy received in piston recesses 57a 
and 57b for movement between a release position and 
a braking position. Friction pads 76 are located on the 
15 free endsof pistons 74 for movement therewith. In other 
words, as pistons 74 move from a release position to a 
braking position, friction pads 76 also move from a 
release position to a braking position. In the braking 
position, friction pads 76 fictionally engage brake disc 
20 22 to stop the rotation of brake disc 22 and wheel 17. In 
ihe release position, friction pads 76 are spaced from 
brake disc 22 to allow brake disc 22 and wheel 17 to 
freely rotate therebetween. Pistons 74 and friction pads 
76 ere moved from their release positions to their brak- 
es ing positions' by actuating or hydraulic fluid applying a 
force to pistons 74. Mae specifically, as brake operating 
mechanism 23 is actuated, actuating fluid is pressurized 
so as to force pistons 74 and friction pads 76 toward 
brake disc 22. 

so [0031] When brake cafiper 21 is coupled to front fork 
16.ax)lartmerrt>er24isrx>sitfonedon 
end of toe dec brake caliper 21. In other words, as seen 
in Rgure 1 . brake disc 22 rotates in a counterciockwfee 
drection such that the coolant member 24 b positioned 

$5 dowtstream on disc brake cafiper 21 in relationship to 
tie rotational direction of brgkB disc 22. TOs allows the 
heat to be removed from the downstream end of brake 
calfeer 21 more quicWy since this is the area in which 
fie actuating fluid is being supplied and the area of 

40 increased heat *" * 

(0032] Referring now to Figures 10 and 11. brake 
operating mechanism 23 will now be described in more 
detai. Basically, brake operating mechanism 23 is 
designed to actuate the disc brakB caliper 21 toapptya 

45 forcUe gripping action on brake disc 22 to stop rotation 
of front wheel 17. BrakB operating mechanism 23 basi- 
cally includes a brake lever 80, a hydraulic or master 
cylinder 81. a hydraulic or master piston 82, and an 
actuation fluid reservoir 83. 

so [0033] PreferaWy, brake operating mec*^^ 

single urit which is mounted on handlebar 15i In partic- 
ular, brake lever 80 includes a mounting portion 84 and 
a lever portion 85. Mounting portion 84 is designed to 
be clarrped onto hancfle bar 15 in a conventional man- 

55 ner. Mounting portion 84 is integrally formed with mas- 
ter cyfinder 81 such that master cylinder 81. master 
piston 82 and actuation fluid reservoir 83 are al sup- 
ported on mounting portion 84 of brake lever 80. Lever 
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P^^is P^votally coupled to mounting portion 84 for 

ter cylinder m k° ^ mounted on mas- 

inteSSe i„£? "JS 00nw «*«ion with the 

SECOND EMBODIMENT 20 
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areas 156aand isSfL i!^ te "^"O «vHies or 
BOM] ft^TOfc-JJ^ESV,,, . 



1«b are bolted together, a disc brake slot is fern** 
J^een for race!** bmke disc mVSZ 

156a and 156b form a large coolant chamb~ P^Zt 
coolant member 124 caThowTS? efera " 

thereto. ^SJ"*' 30c 

B^eto to connect conduit 30a thereto. Coiw*£?S 
and166 are preferably provided with oneWXs* 
vah^ that allow the fluid or ax^^S? 

op ^™ < *<^««vrt.es 156a and 156b via outlet 
w ^^lacliiatin9passaae153a ei rt«v te 
^T^Ws^e second housing half 152b In 

THIRD EMBODIMENT 

^nasbeen^M^^^^ thatacooIam B ao 9 e 
to visualSS^ Wegral coolant member 224 
■o visuaiiy inspect the amount of coolant or wat» r™. 

within coolant member 224 C ° n * 
S^^/^«fes between disc brake 
««per 221 and disc brake caliper 21 of theftstembod- 
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iment disc brake caliper 221 win not be discussed or 
iOustrated In detail herein. Moreover, rt will be apparent 
to those stifled in the art from this disclosure that disc 
brake caliper 221 can be utilized on bicycle 10 of the 
first embodiment so as to be operated by brake operat- s 
Ing mechanism 23 of the first embodiment to engage 
brake disc 22. 

[0043] In this embodiment cooling system 220 is 
designed such that the rider can manually add water or 
ccolartr^rkxik^ytocodart Morespe- 10 

cincaDy, the water or coolant within coolant member 224 
win be heated when the friction pads engage brake disc 
22. The heated water or coolant will turn into steam or 
coolant vapor if the brake disc caliper 22 1 gets too hot 
This steam will open pressure release valve 228 such is 
that the water or coolant vapor is released Thus, the 
amount of coolant wHhin coolant member 224 wfll grad- 
ually be reduced. The rider then can look at coolant 
gauge 229 to determine when coolant needs to be 
added. The rider win then open the on/off valve 227 to 20 
aDow additional water of coolant from coolant bottJ e 226 
to flow through ccodurt 230 irfo coolart rrernber 224. 
[0044] Water or coolant bottle 226 can be attached to 
any portion of the frame as needed and/or desired For 
example, water bottle 226 can be attached to the front 25 
fork 16 of bicycle 10 in the same location as radiator 26 
of the fosterrfcafiment of Figure 1. Preferabiy, the loca- 
tion of water bottle 226 is such that the rider can operate 
on/off varve 227 without stopping. Moreover, water bot- 
tie 226, valve 227 and conduit 230 are preferably easily so 
detachable from coolant member 224 such that fliey 
can be replaced if damaged. A one-way valve 264 pref- 
erably connects conduit 230 to the inlet opening of cool- 
ant member 224. 

ss 

FOURTH EMBODIMENT 

[0045] As seen in Figure 15, a mctfrfkxJ <^ brake cal- 
iper 321 is illustrated Disc brake caliper 321 is substan- 
tial/ identical to disc brake caliper 21 of fre first 40 
embodiment except that the internal coolant member 
324 is a dosed unit which has a high specific heat gel 
located thereia While coolant member 324 is illustrated 
as being detachable, it wfll bo apparent to those skffled 
In the art from this dsdosure that coolant member 324 45 
can be made integral with housing 350. Thus, Ws sys- 
tem is a simplified version of the first embedment The 
high specific heat gel located in coolant member 324 
can be any high specific heat gel, which can operate 
under ttenonr^ operatic so 
brake. 

[0046] In view of the similarities between disc brake 
caBper 321 and disc brake caliper 21 c< the f irst embod- 
iment disc brake caliper 321 wifl not be discussed or 
ifiustrated in detail herein Moreover, rt will be apparent ss 
to those sidled In the art from this disclosure that disc 
brake caliper 321 can be utilized on bicycle 10 of the 
first embodiment so as to be operated by brake operat- 



ing mechanism 23 of the first embodiment to engage 
brake disc 22. 

FIFTH EMBODIMENT 

[0047] Referring now to Figure 16, a modified disc 
brake cafiper 421 is illustrated in accordance with the 
present irwenfoa In this embodiment the coolant Inlet 
opening 460 and coolant outlet opening 462 are Inter- 
connected together via a transparert conduit 430. TWs 
transparert conduit 430 allows the rider to inspect the 
coolant level within the coolant member 424. Also, a 
pressure release varve/refffl valve 428 has been added 
such that additional coolant or fluid can be added as 
needed and/a steam or coolant vapor be released from 
the coolant member 424. 

[0048] Disc brake caliper 421 is substantially Identical 
to disc brake caliper 21 except that disc brake caliper 
421 has transparent conduit 430 extending between its 
inlet opening 460 and coolant outlet opening 462 and 
pressure release vaJve/refffl valve 428 has been added, 
to view of the similarities between disc brake cafiper 421 
and disc brakB caliper 21 of the first ernbodimerrt, brake 
(fee caliper 421 win not be discussed or illustrated in 
detafl herein. 

[0049] In this embodiment cooling system 420 te 
desired such that the rkJer can manually add water or 
coolant periodfcafiy to coolant member 424 via pressure 
release valve/refifl valve 428. More specifically, the 
water or coolant within coolant member 424 will be 
heated when the friction pads engage brake disc 22. 
The heated water or coolant win turn into steam or cool- 
art vapor 9 the disc brake cafiper 421 gets too hot This 
steam wtD open pressure release varvefrefffl valve 428 
such that the water or coolant vapor is released. Thus, 
the amount of coolant within coolant member 424 will 
graduafiy be reduced. The rider then can look at trans- . 
parent conduit 430 to determine when coolant needs to 
be added. The rider wffl then add additional water of 
coolant to coolant member 424 via pressure release 
varve/refa valve 428. 

SIXTH EMBODIMENT 

[0050] Referring now to Figures 17 and 18. a modfied 
disc brake caliper 521 is iOustrated to accordance with 
the present inventioa In errtxxfimerrt a detachable ar^ 
replaceable coding system or unit 520 is fixediy 
attached to the disc brake cafiper 521. Cooling system 
or unit 520 includes a mounting member 555 with a pip- 
ing system 556 fixedly secured thereto Piping system 
556 forms the coolant member 524. 
10051] Mounting member 555 is shaped for mounting 
on housing 550 of disc brake cafiper 521. Mounting 
member 555 can be secured to housing 550 in a variety 
of ways. For example, mounting plate 550 can be fas- 
tened to housing 550 via adhesive, straps, bolts, rivets 
or any other suitable fasteners. In any event mounting 
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2m C00tent P 888 ^ through, pfclrwry^ 

^een met opening 560 and outlet opening 562to 
„ ™ «emai conouit path via conduit 30a p^hm 

r. . lor 8ucn »»t the coolant Is seitrif™ 
through coolant member &7n™r.Z 6e * <,rc u!afirig 
520 Is esc^L^^T-' Coofinfl s y 8tem »»* 

Ka^i^^^?^ between o2 
r~~J aaper 521 and cfisc brata cafoer 21 of thn 
«n*«Sment (Use brake caliper 521^ lw£?!r^ 
««edcr Bustrated IndetailTerS 
°P^«ng mechanism 23 or theXt«Sn^ 
designed tobeatterfwHfo i ! l^. e^1,xx^ ' men, fe 
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SEVENTH EMBODIMENT 

[0055] Referring now to Hours io „ _ 
brate carper 621 is Busw^ a^^f^ 

or unit 620 Includes a nxx^Sb^S 2S 
™errt portion 655 and an etor^ed^ n ^!l^! CfV 

"™xy. coolant member 624 is normally adjusted to be 
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caper 621 to position its outlet openina 662 t**J*Z 
P^6ffl«cc^edtobk^erJfecbratec5^ 
needecWesired. AterrLS? lTS.^ Xfiment 88 

^J^^^feesr^ly adapted fcr^e" 
as a setf-orculatjng system In that the wjflet ooerfn^ 
662 is located higher than the Met cZSTee?^ 
coolant member 624 Percorata through 

^ - Tr 8 c f f v €r 21 of the first entxxfiment accent 
^2*^ooohn. member 24o»theSSd? 

actuating fluid to the first andlSha^offii^ 

to iJLX^ have been chosen 

charMeTarrf r^^ disclosure that various 
S^S^ atK>ns herein without 

^^^thescor^rttrwirOTntfon asdeTnedh 
«» appended dalms. Furthermore. J £££ 
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description of the preferred embodiments of the present 
invention is provided for illustration only, and not tor the 
purpose of limiting the invention as defined by the 
appended claims and their equivalents. Summarized, a 
bicycle disc brake caliper with a cooOng system that 5 
transfers heat away from the actuating fluid. Basically, 4. 
the bicycle disc brake caliper has a housing and a pis- 
ton unit, with a coolant member of the cooling system 
attached to the housing. The housing has a frame 
mounting member sized to be coupled to a portion of a 10 
bicycle frame The piston unit is movably coupled to the 
housing between a release position, in which the piston 
unit is spaced from a brake disc mounted to a wheel of 
a bicyde. and a braking position, in which the piston unit 
engages the brake <fisc of the bicycle wheel. The cool- 75 
ant member has a coolant area for receiving coolant to 
create a coolant heat sink that transfers heat from the 
housing. The housing has an actuating passage in fluid 
communication with the piston unit to move the piston 5. 
unit via an actuating fluid In one embodiment the cool- 20 
ing sytem includes a pump and a reservoir. In another 
eniwdiment, a coolant or water bottle is attached to the 
coolant mernber for manually ading coolant thereto. In 
another errtxxfiment, tfie coolant member is filed with a 
high specific heat gel 25 

Claims 

6. 

1. A method of coofing a bicycle disc brake cafiper 
(21;121;221;321;421;521;621)wWchseleciwely so 
stops rotation of a bicycle wheel (1 7) relative to a 
bicycle frame (14), comprising the steps of: 

providing said bicyde frame (14) with a brake 7. 
caliper (21; 121; 221; 321; 421; 521; 621) ss 
including a housing (50; 150; 350; 450; 550; 
650) and apiston unit (51) movabry coined to 
said housing (50; 150; 350; 450; 550; 650) to 
selectively engage said disc brake (56a. 56b; 
156a, 156b; 556; 656); and « 
providing said housing (50; 150; 350; 450; 550'. 8. 
650) with a coolant member (24; 124; 224; 324; 
424; 524; 624) having an internal coolant area 
(56a, 56b; 156a. 156b; 556; 656) for receiving 
coolant therein to create a coolant heat cinkfor <5 
transferring heat from said housing (50; 150; 
350; 450; 550; 650). 9. 

2. A method of coofing a bicyde disc brake cafiper 
(21; 121; 521; 621) according to claim 1, farther so 
comprising the step of circulating coolant through a 
radiator (26) mounted on a portion of the bicyde 
(10) and flukJy coupling said radiator (26) to said 
coolant area (56a. 56b; 156a. 156b; 556; 656) to 
circulate through said coolant area (56a, 56b; 156a. 55 
156b; 556; 656). 

3. A method of coofing a bicycle disc brake caBper 



according to claims 1 or 2, further comprising the 
step of providing a brake operating device (23) 
which is located to be operated from a handle bar 
(15) of said bicyde (10). 

A method of cooling a bicyde disc brake caliper 
(21; 121 ; 221; 321; 421; 521; 621) according to one 
of the preceding claims, further comprising the step 
of providing said housing (50; 150; 350; 550; 650) 
with a disc receiving slot extending through said 
piston unit (51) to receive the brake disc (22) 
therein, said slot has an upstream end and a down- 
stream end such that the brake disc (22) rotates 
from said upstream end to said downstream end. 
said coolant member (24; 124; 224; 324; 424; 524; 
624) being located adjacent said downstream end 
of said slot 

A method of coding a bicyde disc brake caliper 
(21; 121; 221; 421; 521; 621) accordng to one of 
the preceding claims, further comprising the step of 
providing said coolant member (24; 124; 224; 324; 
424; 524; 624) with a first opening (60; 160; 460; 
560; 660) and a second opening (62; 162; 462; 562; 
662) with an external conduit path extend ng there- 
between. 

A method of cooling a bicyde disc brake caliper 
according to claim 5. further comprising the ste^ 
providing said external conduit path with a radiator 
(26) to dissipate heat from coolant passing there- 
through. A> 

A method of coding a bicyde cSsc brake caliper 
(21; 121; 521; 621) according to daim 5 or 6, far- 
ter comprising the step of providing said external 
conduit path wHh a purnp (23 for dr^ 
through said coolant member (24; 124; 524; 624) 
and said radiator (26). 

A method of coding a bicyde disc brake caliper 
(21; 121; 521; 621) according to claim 5 or 6. fur- 
ther comprising the step of moving coolant through 
said coolant area (56a. 56b; 1 56a. 156b; 556; 656) 
and said external conduit path by a pump (25). 

A method of coofing a bicyde disc brake caliper 
(21; 121; 521; 621) according to daim 7 or 8, fur- 
ther comprising the step of contrdfing said pump 
C25) with a switch (42) for selectively activating and 
deactivating said pump (25). 

X A method of coding a bicyde disc brake caliper 
(21 ; 121; 521 ; 621) according to one of claims 7 to 
9, further comprising the step of contrd&ng said 
pump (23) with a temperature sensor (42) mounted 
to said heat conductive housing (50; 150; 550; 650) 
tor at least partially activating and deactivating said 
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Pump (25). 
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11- A method of cooling a bicycle disc brake carper 
2^1; 521; 621) according to daim 10. funEer 
coning the step of providing said pump (25) s 
wrtha three position switch (42) for selecting an on 
Poaton, a temperature sensing position and an off 
position. 

12. A method of cooling a bicycle disc brake caliper to 
according to one of the preceding claims 7 to 11 
***er comprising the step of driving said pump 
(25) via an electric motor (36). 

13. A method of cooling a bicycle disc brake calber 
according to claim 12. further comprising the step 

motor (36) by at lest one 

14. A method of ooofing a bicycle disc brake caliper 
(421) according to one of claims 5 to 12. further 

(430) that extends directly between said fast (460) 

said condutt (430) being transparent 

15. A method of cooling a bicycle disc brake calber 
according to one of the preceding claims, further 
c^P^ a step of providing said piston unit (51) 
with at least first and second pistons (74). 



20 



moves at least one portion of said piston unit (51) 
between a release position in which said piston unit 
(51) b spaced from a brake disc (22) mounted to 
sod bfcyde wheel (17) and a braking position in 

J!?* 1 mH (51) ***** «* ^ake disc 
(22) of said bicycle wheel (17). 

2a Amethod of cooling a bicycle disc brake caliper 
(221) according to one of the preceding claims, fur- 
ther conprising the step of selectively adding cool- 
art tosaid coolant area of said coolant member 
(224) from a coolant reservoir (226). 

21. Amethod of cooling a bicycle disc brake caliper 
(221) according to claim 20. further conprising the 
step of providing said coolant member (224) with an 
«tet opening coupled to said coolant-reservoir 
(226) and an outlet opening with a pressure release 
valve (228) coupled thereto. 

221 i m f lhod <* cooBn fl a bicycle disc brake caliper 
^1) according to claim 21. further conprising the 
step of providing a manually operated valve (227) 
between said coolant member and said coolant res- 
ervar (226) to perform said step of said selectively 
adding coolant 7 



^ m !^ °* ° 00fin9 a bfcvde brake caliper 

£: 12*221; 321; 421; 521) according to onTof 

the preceding daims. further comprising the step of 

ProvklingsaidrKXisingwrfharr^ 

152a) ha^ng a ftst portion (56a; 156a) of sakJeo* 

^"^*^*«einaiidarMcondfxxisfng(52b; 
152b) half having a second portion (56b; 156b) of 
said coofing area formed therein 

17. Amethod of coofing a bicycle disc brake caliper 
(21; 121; 221; 421; 521; 621) according to orwof 

^T'l^ CWT P risi ^ «be step of 
prowling said coolant member (24; 124; 424- 524- 
624) with an Wet opening (60; 160; 460; 560; 660) 
with a one-way valve and an outlet openino ffio- 
160; 460; 660; 660) with a pressure release valve. ' 

18. Amethod of cooling a bicycle disc brake caliper 
(321) according to one of the preceding claims, fur- 
ther comprising the step of forming said coolant 
member (324) as a closed system with a high spe- 
cific heat gel located thereh. 

19. A method of cooling a bicycle disc brake calber 
according to one of the preceding claims, further 
««PrebHI the step of providing said bicycle frame 
(14) wrlh an actuating fluid system which selectively 



" ooolinfl a bk * cte disc brake calber 
(221) according to one of the preceding daims. fur- 
30 ther comprising the step of providing said coolant 
member (224) with a coolant level gauge (229) to 
determine when to selectively operate said manu- 
ally operated valve. 

X 24 " i™ 6 ** <* coofing a bicycle disc brake caliper 
(221) according to one of claims 20 to 23. further 
surprising the step of coupling a one-way valve 
(227) between said coolant reservoir (226) and said 

^ ""let opening of said coolant member (224). 

25. A method of coofing a bicycle disc brake calber 
Pi: 121; 221; 421; 521; 621) according to one of 
clams 5 to 24. further comprising the step of adjust- 
ing said coolant member (24; 124; 224; 424- 524- 
45 «4) so that said first opening (60; 160; 460;' 560* 
660) of said coolant member (24; 124; 224- 424 
524; 624) is above said second opening (62! 162| 
462; 562; 662) of said coolant member (24; 124 
224; 424; 524; 624). 

BO 

26. A method of cooling a bicycle disc brake calber 
(21; 121; 221; 421; 521; 621) according to one of 
claims 5 to 25. further comprising the step of adjust- 
ing said coolant member (24; 124; 224- 424- 524- 
624) so that one of said first (60; 160; 460; 560;' 
660) and second openings (62; 162; 462; 562; 662) 
of said coolant member (24; 124; 224; 424; 524; 
624) is substantially perpendicular relative to 
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ground supporting the bicycle (10). 

27. A method of cooOng a bicycle disc brake caliper 
according to one of the preceding claims, further 
comprising the step of prcvicfing said coolant area s 
(156a. 156b) of said coolant member (124) with 
internal baffles (156c. 156d). 
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